There is little knowledge of social organisation in husbanded sheep, except that when a number of sheep of the same age, breed, and sex are introduced to a paddock, they may split up into a number of groups. The members of groups are constantly changing (Arnold and Pahl, 1967) . Reasons for the split up are varied: age, sex, and breed on the one hand, topography and feed supply on the other, together with the interactions of animal, environmental, and management factors. It is apparent that there is contact between individuals within the groups and between groups, the latter being distance-dependent.
What is not known is how contact is maintained and over what distance, (a) between individuals, (b) between groups. There is no experimental evidence to define the distances over which the senses can be used for discrimination. However, from observation, smell is used at close hand for recognition, and hearing over quite long distances ( < 800 yards) (Arnold, unpublished). The distance over which sheep can see and discriminate appears to be fairly short, but from 'sight height' i.e. 1 to 2 ft above ground distance will be limited by topography.
This paper attempts to relate the spatial distribution of sheep within paddocks in arid areas to the general condition of the range in north-west GRAZING BEHAVIOUR OF SHEEP New South Wales. Due to the large size of paddocks (about 10,000 acres) and low stocking rates (between 30 and 40 sheep/mile"), the most suitable method of sampling the experimental areas was considered to be aerial photography.
It was established by means of pre-survey flights that from the altitude of 700 ft: sheep were not disturbed by the aircraft noise; all members of the aggregates defined as flocks were covered by a single photograph; on most occasions when one flock was sighted no other flocks were seen; on rare occasions, when more than one flock could be sighted simultaneously, they were separated by a considerable distance. Therefore individual photographic records were regarded as independent sampling units for the purpose of statistical analysis. For each photograph, indices, based on the number of sheep and the distances between sheep on the photograph, were computed, which quantified components of the spatial distribution of sheep.
Methods and Materials
A review of Dudziliski and Arnold (1967) is necessary to achieve a full understanding of this paper, thus some parts of the 1967 paper are summarised in sufficient detail to render the present paper self-contained.
The main aims of the 1967 paper were to establish the advantages of studying behaviour patterns of grazing animals by aerial photography, and to detail the methods of sampling and the subsequent processing of the data. The method of photographic sampling of a paddock consisted of (1) searching a quarter of the paddock for a flock of sheep, (2) on spotting a flock, taking a vertical photograph at 700 ft altitude, and complete manner than the set described in the previous paper.
The 'Group' Concept.-Some of the indices to be defined involve the concept of a group of sheep in association with each other.
Before proceeding to a definition of a group, it was necessary to verify whether sheep could be regarded as locating themselves independently and at random within the area photographed-if so, there would be little purpose in carrying the study any further.
The contrary was, in fact, established as follows:
(1) (1967) . Distances were computed by superimposing a rectangular grid on the photographs, with each unit of the grid representing an area 12.1 x 12.1 ft. If two or more sheep were present in the same cell of the grid, they were given the same co-ordinates, and hence these sheep would have been considered to be zero distance apart from each other. In fact, due to the size of each unit of the grid, sheep within the same cell, may be from 0 to 17 ft apart-thus to regard these sheep as being zero distance apart biases the distances. As an approximate correction for this bias, 0.5-grid units were added to the zero distances before using the program of Lance and Williams (1967) .
(0.5-grid units = approximately 8 ft.)
Results
The analyses of variance on the five indices, and a tabulation of the means of the indices tabulated by paddock and survey are given in Table 3 . Mean squares in the analyses of variance are in transformed units, whilst the figures in the tables of means have been back-transformed to the original units. Since the second-order interaction (survey x paddock x time of day) was not significant, it has been pooled with the residual variation after removing all treatment effects.
There was a highly significant interaction (P< O.OOl), between paddocks and surveys, for FLOCK and AVGROUP.
There were no significant mean squares for NGROUPS, ANNDW and ANNDB.
Discussion:
The only available information on the condition of the range at the site under study was:
(a) the opinion of management of the station, and (b) rainfall records.
As rainfall records are of a quantitative nature, it would seem reasonable to attempt an explanation of the results in the light of the information in them. The rainfall records for the period of study are given in Fig. 1 , together with the percentage deficit of rain for the year at the time the surveys were conducted.
The August 1965 and November 1965 surveys were conducted in a period of severe drought.
The May 1967 survey at Kayrunnera was conducted after a reasonable recovery from the drought.
As stocking rates in these areas are rarely changed, rainfall is the most important factor in determining the condition of the range. The high survey by paddock interaction for FLOCK and AVGROUP could be attributed to the following:
(1) Hilton, the paddock usually in poorest condition, failed to recover from the severe drought occurring at the time of the first two surveys, and hence there was no significant change in the values of FLOCK and AVGROUP between November '65 and May '67.
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Gilbys, the paddock usually in best condition, had sufficient reserve of feed avail- This latter point is somewhat surprising since a negative relation would logically be expected.
The maintenance of constant ,4NNDW and ANNDB would indicate (a) deliberate contact between groups (ANNDB), and (b) a basic distance is preserved between individuals within groups (ANNDW).
These changes are illustrated in Fig. 3a and 3b . However, the reasons given for the changes must be regarded as speculative, until more detailed knowledge of the system is available and experimental controls are imposed. Our field observations indicate that FLOCK is a basic social unit. Transac photography is required to justify this assumption and to check for biases due to failure to observe animals, or failure for FLOCK aggregates to account for the majority of the animals in the paddock.
Work is currently underway to improve the validity of the suggested conclusions.
